Distribution of gonadotropin-releasing hormone neurones in the chick forebrain is independent of lineage relationships among cells of the early nasal placode.
The regulation of reproduction depends upon the successful migration of gonadotropin-releasing hormone (GnRH) neurones from the nasal placode to the ventral forebrain during embryogenesis. Within the central nervous system (CNS), these neurones migrate to stereotyped, highly reproducible locations in septal, preoptic and hypothalamic nuclei. We postulated that lineage relationships (descent from a common precursor) might predict the final location of these neurones. To test this hypothesis, a complex retroviral library was used to label dividing cells in the placode and subsequently to identify them by the presence of the alkaline phosphatase marker. GnRH was detected immunocytochemically and lineage relationships determined by single cell polymerase chain reaction and sequencing of the degenerate oligonucleotide component of the retrovirus. GnRH-positive and GnRH-negative neurones were confined to the side ipsilateral to the injection; many cells derived from the placode that entered the CNS did not contain GnRH. This precise method of identifying and mapping the progeny of single neurones revealed that GnRH cells in any given area were derived from multiple precursors. This developmental pattern may contribute to assuring that all CNS locations critical to the orchestration of reproductive events will be populated by GnRH neurones.